Targeting DNA bulged microenvironments with synthetic agents: lessons from a natural product.
Bulged regions of nucleic acids are important structural motifs whose function has been linked to a number of key nuclear processes. Additionally, bulged intermediates have been implicated in the etiology of several genetic diseases and as targets for viral regulation. Despite these obvious ramifications, few molecules are capable of selective binding to bulged sequences. Prompted by the remarkable affinity of a natural product metabolite, we have designed and prepared a series of readily accessible synthetic agents with selective bulge binding activity. Furthermore, by screening a library of bulge-containing oligodeoxynucelotides, correlations between structure and affinity of the agents can be drawn. In addition to potential applications in molecular biology, the availability of these spirocyclic agents now opens the door for rational drug design.